Neuropeptides stimulate human osteoblast activity and promote gap junctional intercellular communication.
Neuropeptides released from the skeletal nerve fibers have neurotransmitter and immunoregulatory roles; they exert paracrine biological effects on bone cells present close to the nerve endings expressing these signaling molecules. The aims of this study were a systematic investigation of the effects of the neuropeptides substance P (SP), calcitonin gene-related peptide (CGRP), vasoactive intestinal polypeptide (VIP), Neuropeptide Y (NPY) and tyrosine hydroxylase (TH) on the cell viability and function of the human osteoblasts, and comparing their difference in the role of regulating bone formation. Cultures of normal human osteoblasts were treated with SP, CGRP, VIP, NPY or TH at three concentrations. We found that each of the five neuropeptides induced increases in cell viability of human osteoblasts. The stimulatory action of NPY was the highest, followed by VIP, SP and TH, while CGRP had the lowest stimulatory effect. The viability index of osteoblasts was inversely associated with the concentration of neuropeptides, and positively with the time of exposure. Moreover, the five neuropeptides increased the ALP activity and osteocalcin to different extents in a dose-dependent manner. The GJIC of osteoblasts was significantly promoted by neuropeptides. The results demonstrated that neuropeptides released from skeletal nerve endings after a stimulus appeared to be able to induce the proliferation and activity of osteoblasts via enhancing GJIC between cells, and further influence the bone formation. These findings may contribute toward a better understanding of the neural influence on bone remodeling and improving treatments related to bone diseases.